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(57) ABSTRACT 

A transfer sWitch that includes output contacts, primary 
input contacts, secondary input contacts and a sWitch stack. 
The sWitch stack alternately connects the output contacts to 
the primary input contacts and the secondary input contacts 
via at least one conductive path. The transfer sWitch further 
includes at least one ?ux barrier that is at least partially 
positioned near the conductive path to minimiZe magnetic 
interaction With the conductive path as current travels 
through the sWitch stack. 

14 Claims, 5 Drawing Sheets 
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PHASE FLUX BARRIERS FOR TRANSFER 
SWITCH 

FIELD OF THE INVENTION 

The present invention relates to a transfer switch, and in 
particular to a transfer sWitch that provides a ?ux barrier 
betWeen conductive paths that pass through the transfer 
sWitch. 

BACKGROUND 

A transfer sWitch is used to sWitch the source of electric 
poWer from a primary source, such as a utility, to a second 
ary source, such as a generator. Transferring poWer from the 
primary source to the secondary source is necessary When 
the utility experiences a blackout. The transfer sWitch is also 
used to sWitch the poWer source back to normal utility poWer 
When the poWer outage is over. 

A typical transfer sWitch is composed of an actuating 
mechanism and a sWitch stack. The actuating mechanism 
provides energy to the sWitch stack to maneuver movable 
contacts relative to stationary poWer input contacts. The 
actuating mechanism operates by storing energy in poWerful 
springs until a control directs the actuating mechanism to 
release energy from the springs. The released energy rotates 
a crossbar that runs through the sWitch stack. There are cams 
mounted on the crossbar that ride against and drive the 
movable contacts Within the sWitch stack. 

The sWitch stack is composed of adjacent cassettes. Each 
cassette, or group of cassettes, carries one-phase of current 
and includes at least one of the cams that are mounted on the 
crossbar. The cams Within each cassette maneuver at least 
one movable contact relative to different sets of stationary 
contacts. The movable contacts engage one set of stationary 
contacts When poWer is supplied by the primary source and 
engage another set of contacts When poWer is supplied from 
the secondary source. 

Each cassette, or group of cassettes, typically includes a 
conductive path that conducts one phase of the current 
through the transfer sWitch. As the current travels along the 
path, the conductors along the path generate electromagnetic 
forces that compress the moving contacts against the sta 
tionary contacts. This electromagnetic force counteracts a 
bloW-off force that is generated at the interface betWeen the 
contacts When there is a current surge. 

The individual phases in a three-phase current are not in 
phase With one another. Therefore, the electromagnetic 
?elds produced by each phase at least partially oppose the 
?elds generated by the other phases. Since the cassettes 
Within a sWitch stack are typically positioned in close 
proximity to one another, there are unWanted magnetic 
interactions betWeen the conductors that reduce the bene? 
cial compressive force that could otherWise be generated by 
each of the conductors. These magnetic interactions are 
especially problematic during a current surge, such as cur 
rent surges generated by short circuits. 

The contacts and current paths in transfer sWitches With 
high short-circuit Withstand capability are typically more 
massive. The larger siZe of the contacts and current paths 
generate even larger magnetic ?elds such that the magnetic 
interaction betWeen the current phases is even more prob 
lematic in such devices. 

SUMMARY OF THE INVENTION 

The present invention relates to a transfer sWitch that 
minimiZes the magnetic interaction betWeen each conduc 
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2 
tive path in the transfer sWitch. Since the effect of magnetic 
interactions betWeen the current paths is reduced, or even 
more preferably eliminated, the conductors Within the trans 
fer sWitch are able to compress the moving contacts against 
stationary contacts according to their maximum capacity. 
Reducing the effect of magnetic interactions betWeen current 
paths is especially effective When the current paths are 
isolated in transfer sWitches having high current Withstand 
and closing capability. 
The transfer sWitch includes output contacts, primary 

input contacts, secondary input contacts and a sWitch stack. 
The sWitch stack alternately connects the output contacts to 
the primary input contacts and the secondary input contacts 
via at least one conductive path. The transfer sWitch further 
includes at least one ?ux barrier that is at least partially 
positioned near the conductive path to minimiZe magnetic 
interaction With the conductive path as current travels 
through the sWitch stack. 
When the transfer sWitch includes more than one conduc 

tive path, a ?ux barrier is preferably positioned betWeen 
each pair of conductive paths. The ?ux barrier alloWs the 
conductor geometry that forms the individual conductive 
paths Within the cassettes to generate electromagnetic forces 
With minimal interference from adjacent conductive paths 
that help hold the contacts closed during a short circuit. 

The present invention also relates to a method of alter 
nating the supply of poWer to an electric load. The method 
includes sWitching contacts Within a transfer sWitch to 
alternately engage the sWitching contacts With the primary 
input contacts that are coupled to a primary poWer source 
and secondary input contacts that are coupled to a secondary 
poWer source. The method further includes minimiZing 
magnetic interaction betWeen conductive paths in the trans 
fer sWitch as current travels through the transfer sWitch. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW illustrating a transfer sWitch 
of the present invention. 

FIG. 2 is a top vieW of the transfer sWitch shoWn in FIG. 
1. 

FIG. 3 is a schematic cross-sectional vieW of the transfer 
sWitch shoWn in FIG. 2 taken along line 3—3 With the 
transfer sWitch in position to supply poWer from a primary 
poWer source. 

FIG. 4 is a schematic cross-sectional vieW similar to FIG. 
3 With the transfer sWitch in position to supply poWer from 
a secondary poWer source. 

FIG. 5 is an exploded perspective vieW of a portion of a 
sWitch stack that is used in the transfer sWitch shoWn in FIG. 
1. 

DETAILED DESCRIPTION 

In the folloWing detailed description, reference is made to 
the accompanying draWings Which shoW by Way of illus 
tration speci?c embodiments in Which the invention may be 
practiced. These embodiments are described in suf?cient 
detail to enable those skilled in the art to practice the 
invention, and it is to be understood that other embodiments 
may be utiliZed and structural changes made Without depart 
ing from the scope of the present invention. Therefore, the 
folloWing detailed description is not to be taken in a limiting 
sense, and the scope of the present invention is de?ned by 
the appended claims and their equivalents. 

FIGS. 1—4 illustrate an embodiment of an electric transfer 
sWitch 10 that encompasses the present invention. The 
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transfer switch 10 includes a switch stack 14 and a pair of 
crossbars 18, 19 that extend through the sWitch stack 14. 
Each of the crossbars 18, 19 is connected to an actuating 
mechanism 22 that rotates the crossbars 18, 19 about their 
respective longitudinal aXes. It should be noted that the 
actuating mechanism 22 can be operated manually using 
handles 26, 26A, or automatically using other types of 
devices. 

Referring noW also to FIGS. 3 and 4, one set of moveable 
contacts 30 is carried by one crossbar 18, and another set of 
movable contacts 31 is carried by the other crossbar 19. 
Each of the moveable contacts 30, 31 is connected to an 
output contact 34. In addition, each of the movable contacts 
30 that are carried by crossbar 18 are adapted to be inter 
mittently connected to a corresponding primary input con 
tact 38, While each of the movable contacts 31 that are 
carried by crossbar 19 are adapted to be intermittently 
connected to a corresponding secondary input contact 39. 
Cams 42 are mounted on the crossbars 18, 19 to maneuver 
the movable contacts 30, 31 into, and out of, engagement 
With their respective stationary input contacts 38, 39. 

The crossbars 18, 19 are rotated by the actuating mecha 
nism 22 such that the cams 42 maneuver each set of movable 
contacts 30, 31 relative to the corresponding stationary 
contacts 38, 39. As the cams 42 rotate, the tips 46 on the 
cams 42 eventually begin to engage the movable contacts 
30, 31 to force the movable contacts 30, 31 aWay from their 
respective stationary contacts 38, 39. Conversely, once the 
tips 46 of the cams 42 rotate in the opposite direction past 
the movable contacts 30, 31, a spring 48 forces each 
movable contact 30, 31 into engagement With their respec 
tive stationary input contact 38, 39. 

FIG. 3 shoWs the movable contacts 30 engaged With the 
primary input contacts 38 When poWer is being supplied 
from a primary poWer source, such as a utility. As shoWn in 
FIG. 4, When there is an interruption in the primary poWer 
supply, the cams 42 on crossbar 18 rotate to disengage the 
movable contacts 30 from the primary input contacts 38, and 
the cams 42 on crossbar 19 rotate to alloW the movable 
contacts 31 to engage the secondary input contacts 39 so that 
poWer can be supplied from a secondary poWer source, such 
as a generator. The transfer sWitch 10 may include the ability 
to control the amount of time it takes to sWitch from the 
normal main poWer supply to a standby emergency poWer 
supply. 

The sWitch stack 14 is composed of, but not limited to, 
adjacent cassettes 50A, 50B, 50C. Each cassette 50A, 50B, 
50C includes a conductive path 54 that carries one-phase of 
a three-phase current and also includes at least one of the 
cams 42 that are mounted on each crossbar 18, 19. In 
addition, each cassette 50A, 50B, 50C includes one moving 
contact from both sets of moving contacts 30, 31 such that 
the cams 42 appropriately maneuver individual moving 
contacts 30, 31 Within each cassette relative to a correspond 
ing stationary contact 38, 39. The movable contacts 30 on 
crossbar 18 Within each cassette 50A, 50B, 50C engage the 
primary input contacts 38 Within each cassette 50A, 50B, 
50C When poWer is supplied by the primary source. The 
movable contacts 31 on crossbar 19 Within each cassette 
50A, 50B, 50C engage the secondary input contacts 39 When 
poWer is supplied by the secondary poWer source. 
When a “fault” current passes through the conductive path 

54 in each cassette 50A, 50B, 50C, electromagnetic repul 
sive forces of very high magnitude are generated betWeen 
the moveable contacts 30, 31 and the stationary contacts 38, 
39. These forces cause the mating contacts to bloW apart 
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4 
from their normally closed position. As the contacts 
separate, there is electrical arcing that can cause the contacts 
to vaporiZe, or Weld together, thereby rendering the sWitch 
inoperable. 
One phase of the three-phase current ?oWs through each 

cassette 50A, 50B, 50C in the transfer sWitch 10. As each 
phase of the current travels along the conductive path 54, the 
conductors along the conductive path 54 generate an elec 
tromagnetic force that compresses each of the moving 
contacts 30, 31 against a respective stationary contact 38, 39 
depending on Whether poWer is being supplied from the 
primary source or the secondary source. This electromag 
netic force is bene?cial because it counteracts a bloW-off 
force that is generated at the interface of the contacts When 
there is a current surge. FIGS. 3—5 illustrate eXample con 
ductive paths 54 for each cassette 50A, 50B, 50C. 
The individual phases in a three-phase current are not in 

phase With one another. Therefore, the electromagnetic 
?elds that are produced along each conductive path 54 are at 
least partially opposed by the ?elds that are generated by the 
other conductive paths 54. Since the cassettes 50A, 50B, 
50C Within the sWitch stack 14 are typically positioned in 
close proximity to one another, there are unWanted magnetic 
interactions betWeen the conductive paths 54. These inter 
actions reduce the compressive force that can be generated 
by the current traveling through the conductors in each 
conductive path 54 to keep the moving contacts 30, 31 
against the respective stationary contacts 38, 39. 
The transfer sWitch 10 of the present invention minimiZes 

the magnetic interaction betWeen each conductive path 54 in 
the transfer sWitch 10. The transfer sWitch 10 includes ?uX 
barriers 60 that are at least partially, or entirely, positioned 
betWeen each of the conductive paths 54. The ?uX barriers 
60 minimiZe magnetic interaction betWeen the conductive 
paths 54 as each current phase travels through the cassettes 
50A, 50B, 50C in the sWitch stack 14. Each ?uX barrier 60 
in the transfer sWitch 10 is positioned betWeen a unique pair 
of conductive paths 54. The ?uX barriers 60 are preferably, 
although not necessarily, planar steel sheets that are secured 
to individual cassettes 50A, 50B, 50C. In an alternative 
embodiment, the ?uX barriers 60 are part of an integral 
assembly. 

Since the effect of magnetic interactions betWeen the 
conductive paths 54 is reduced, or even more preferably 
eliminated, the conductors along the conductive paths 54 
compress the movable contacts 30, 31 against stationary 
contacts 38, 39 according to their maXimum capacity. 
Reducing the effect of magnetic interactions betWeen the 
conductive path 54 is especially effective When the conduc 
tive paths 54 are isolated in transfer sWitches 10 having high 
current Withstand and closing capability. 
The present invention also relates to a method of alter 

nating the supply of poWer to an electric load. The method 
includes sWitching contacts 30, 31 Within a transfer sWitch 
10 to alternately engage the sWitching contacts With primary 
input contacts 38 that are coupled to a primary poWer source 
and secondary input contacts 39 that are coupled to a 
secondary poWer source. The method further includes mini 
miZing magnetic interaction With a conductive path 54 in the 
transfer sWitch 10 as current travels through the transfer 
sWitch 10. Minimizing magnetic interaction With the con 
ductive path 54 may include placing a ?uX barrier 60 
partially, or entirely, along both sides of the conductive path 
54. 
When the transfer sWitch 10 includes a plurality of 

conductive paths 54, the method may include minimiZing 
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magnetic interaction between the conductive paths 54 by 
inserting ?ux barriers 60 at least partially, or entirely, 
betWeen each of the conductive paths 54. The ?ux barriers 
60 betWeen each of the conductive paths 54 preferably 
isolate each conductive path 54 from magnetic interaction 
With the other conductive paths 54. Inserting a ?ux barrier 
60 betWeen the conductive paths may include mounting ?ux 
barriers 60 to a sWitch stack 14, including mounting indi 
vidual ?ux barriers 60 to individual cassettes 50A, 50B, 50C 
Within the sWitch stack 14. 

It is understood that the above description is intended to 
be illustrative, and not restrictive. Many other embodiments 
Will be apparent to those of skill in the art upon revieWing 
the above description. The scope of the invention should, 
therefore, be determined With reference to the appended 
claims, along With the fall scope of equivalents to Which 
such claims are entitled. 
What is claimed is: 
1. A transfer sWitch comprising: 

output contacts; 
primary input contacts; 
secondary input contacts; and 
a sWitch stack alternately connecting the output contacts 

to the primary input contacts and the secondary input 
contacts via at least one conductive path; and 

a magnetic ?ux barrier at least partially positioned near 
the conductive path to minimiZe magnetic interaction 
With the conductive path as current travels through the 
sWitch stack. 

2. The transfer sWitch of claim 1 Wherein the ?ux barrier 
is a planar sheet. 

3. The transfer sWitch of claim 1 Wherein the transfer 
sWitch includes a plurality of conductive paths and the ?ux 
barrier isolates each of conductive paths from magnetic 
interaction With the other conductive paths. 

4. The transfer sWitch of claim 3 Wherein the sWitch stack 
includes multiple cassettes, each cassette including a con 
ductive path. 

5. The transfer sWitch of claim 4 Wherein the ?ux barrier 
is secured to at least one of the cassettes. 

6. The transfer sWitch of claim 4 Wherein each cassette 
includes an output contact, a primary input contact and a 
secondary input contact. 
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6 
7. The transfer sWitch of claim 4 Wherein the ?ux barrier 

includes different portions that are at least partially posi 
tioned betWeen each of the cassettes. 

8. The transfer sWitch of claim 7 Wherein the different 
portions of the ?ux barrier isolate each cassette entirely from 
magnetic interaction With the other cassettes. 

9. The transfer sWitch of claim 7 Wherein the different 
portions of the ?ux barrier are integral With one another. 

10. A transfer sWitch comprising: 

output contacts; 
primary input contacts; 
secondary input contacts; and 
a sWitch stack alternately connecting the output contacts 

to the primary input contacts and the secondary input 
contacts via at least one conductive path; and 

a ?ux barrier at least partially positioned near the con 
ductive path to minimiZe magnetic interaction With the 
conductive path as current travels through the sWitch 
stack, Wherein the ?ux barrier is a planar sheet made of 
steel. 

11. A transfer sWitch comprising: 

output contacts; 
primary input contacts; 
secondary input contacts; 
a sWitch stack alternately connecting the output contacts 

to the primary input contacts and the secondary input 
contacts via a conductive path; and 

means for reducing magnetic interaction With the conduc 
tive path in the transfer sWitch. 

12. The transfer sWitch of claim 11, Wherein the means for 
reducing magnetic interaction With the conductive path 
includes a ?ux barrier positioned near the conductive path to 
minimiZe magnetic interaction With the conductive path. 

13. The transfer sWitch of claim 11, Wherein the transfer 
sWitch includes a plurality of conductive paths, and the ?ux 
barrier includes a plurality of portions such that each portion 
is positioned betWeen a unique pair of conductive paths. 

14. The transfer sWitch of claim 11, Wherein the means for 
reducing magnetic interaction betWeen the conductive paths 
is a planar steel sheet. 

* * * * * 


